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» Kardiovaskulare Risikofaktoren
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ESC/EAS GUIDELINES
ESC European Heart journal 2019) 00, 1-78 5Ly,

European Society goi10.109eurheart/ehz455 : ¥
of Cardiology o

2019 ESC/EAS Guidelines for the management
of dyslipidaemias: lipid modification to reduce
cardiovascular risk

The Task Force for the management of dyslipidaemias of the
European Society of Cardiology (ESC) and European
Atherosclerosis Society (EAS)

Pravention der
Atherosklerose

ESC GUIDELINES
ESC Eurcpean Heart Journal (2021) 00, 1-111
European Society doi:10.1093/eurheartj'ehabdgd
of Cardiology

2021 ESC Guidelines on cardiovascular disease
prevention in clinical practice
Developed by the Task Force for cardiovascular disease prevention

in clinical practice with representatives of the European Society of
Cardiology and 12 medical societies

With the special contribution of the European Association of
Preventive Cardiology (EAPC)

Fokus auf Dyslipidamie

Ubersicht 2u den Empfehlungen der

Arbeitsgruppe Lipide und Atherosklerose (AGLA) der
Schweizerischen Gesellschaft fir Kardiologie (SEK}
sowie der European Society of Cardiology (ESC),
der European Atherosclerosis Society (EAS) und
weiterer medizinischer Gesellschaften

www.agla.ch
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Koronare Herzerkrankung — weltweit fuhrende Todesursache

- Kardiovaskulare Erkrankungen verursachen ungefahr
31% (17,9 Millionen) aller Todesfalle weltweit?

— 45% (3,9 Millionen) aller Todesfalle
in Europa*

— 23% (0,65 Millionen) aller Todesfalle
in den USAS

- CVD sind auch eine fihrende Ursache vorzeitiger
Todesfalle und sind verantwortlich fur jahrlich ungefahr
6,2 Millionen vorzeitige Todesfalle weltweit von
Menschen im Alter von 30 bis 70 Jahren®

Krebserkrankungen
9.0 Millionen

g’{a Atemwegserkrankungen
3.9 Milionen

Us Universitats
Spital Ziirich

2000 @ 2019
1. Ischaemic heart disease
2. Stroke
3. Chronic obstructive pulmonary disease
4. Lower respiratory infections
5. Neonatal conditions
6. Trachea, bronchus, lung cancers

7. Alzheimer's disease and other dementias

8. Diarrhoeal diseases
9. Diabetes mellitus

10. Kidney diseases
—0-e

0 2 4 6 8 10
Number of deaths (in millions)

@ Noncommunicable @ Communicable @ Injuries

Source: WHO Global Health Estimates.
1 Roth GA et al. J Am Coll Cardiol. 2017;70(1):1-25; 2 WHO Fact cardiovascular-
diseases_May 2017 Zugriff im Juli 2020; 3 Foreman KJ et al. Lancet 2018; 392: 2052-90; 4
European Cardiovascular Disease Statistics 2017 European heart network; 5 Kochanek KD,
et al. National Vital Stat Rep. 2019; 68(9); 6 Cao B et al., Lancet Glob Health 2018; 6:
e1288-96; 7 WHO Fact sheet_non-communicable diseases_Jun 2018: Zugriff im Juli 2020.
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Auswirkungen potenziell veranderbarer Risikofaktoren im
Zusammenhang mit Herzinfarkt in 52 Landern (INTERHEART-Studie
2004): Fall-Kontroll-Studie (15’152 Falle & 14’820 Kontrollen, weltweit)
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INTERHEART: Protektive Faktoren fur Herzinfarkt
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Entziindliche Erkrankungen (akut und chronisch) erhohen CV-
Risiko

» Beste Evidenz: Rheumatoide Arthritis: +50% Risiko

» Aktiv entziindliche Darmerkrankung: +20% Risiko

» Psoriasis, ankylosierende Spondylitis: erhohtes Risiko (weniger Evidenz)
« Krankheitslast und Entziindungsgrad entscheidend

* Ziel: Optimale antiinflammatorische Therapie und traditionelle Risikoreduktion

Inflammatory ~ Assessment of total CVD risk may
conditions be considered in adults with chronic
inflammatory conditions.’®

Multiplication of calculated total
CVD risk by a factor of 1.5 should
be considered in adults with rheu-
matoid arthritis."”"'®

USZ ie

recommendations for cardiovascular disease risk management in patients with rheumatoid arthritis and other forms of inflammatory joint disorders: 2015/2016 7

update.|

Korperliche Inaktivitat ist wie Rauchen...

USZ 3wt

Prevalence Hazard ratio PAR Global deaths per year

51 >3

million milion.

35%
26% 157
128 87% 9-0%

p— i ; s - T ; o

Smoking Inactivity Smoking Inactivity Smoking Inactivity Smoking Inactivity

Figure: Comparison of global burden between smoking and physical inactivity
Prevalence of smoking, population attributable risk (PAR), and global deaths for smoking were obtained from

WHO.” Hazard ratio for all-cause mortality of smoking was obtained from meta-analysis studies.®* All inactivity
data were obtained from Lee and colleagues.*

8

Stressing harms of physical inactivity to promote exercise, Lancet 2012, http://dx.doi.org/10.1016/ S0140-6736(12)60954-4
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Hohere Gesamtzeit im Sitzen und langere durchschnittliche
Sitzdauer sind mit einem hoheren Sterberisiko verbunden

*  Women’s Health Initiative Objective Physical Activity and Cardiovascular Health (OPACH) Study 2024

» 5856 woman, mean age 79; Hip accelerometer for ~7 days
* Mean follow up 8.4 years; 1733 / 30% deaths (632 CVD / 36%)

* >11.6 h/d vs. < 9.3 h/d = 57% higher risk of all-cause death and 78% higher risk of CVD death

* > 15 minutes vs. < 9.3 minutes 2> 43% higher risk of all-cause death and 52% higher risk of CVD death
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Journal of the American Heart Assoc. 2024;13:¢031156. DOI: 10.1161/JAHA.123.031156
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Korperliche Leistungsfahigkeit: der starkste Pradiktor fiir das
Sterberisiko (NEJM, 2002)

* 6213 Manner 59111 Jahre; Maximale Ergometrie
» Follow-up: 6.243.7 Jahre; 1256 Todesfalle (20%)

A Normal Subjects [ Subjects with Cardiovascular Disease
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Myers et al. N Engl J Med 2002;346:793-801
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Korperliche Leistungsfahigkeit: der starkste Pradiktor fiir das
Sterberisiko (NEJM, 2002)
W >8 MET (n~2743) ﬁ E
25+ [ 5-8 MET {n = 1885) & @
~ O <5MET (n=1588) = _ =
2.01 i 8 i 5 =
S sl % I 3 : ) 2
5 g g b5 -
.é
; 1.04
054
0.0+
History of COPD Diabetes Smoking BMI>30  Total Cholesterol
Hypertension 220 mg/d|
Risk Factors
> the Peak exercise capacity measured in metabolic equivalents SMET_) was the strongest predictor of the risk of
death among both normal subjects and those with cardiovascular disease.

-> stronger predictor than clinical variables / established risk factors such as hypertension, smoking, and diabetes, as
well as other exercise-test variables, including ST-segment depression, the peak heart rate, or the development of
arrhythmias during exercise.

-> protective role of a higher exercise capacity even in the presence of other risk factors.

- Each 1-MET increase in exercise capacity conferred a 12 percent improvement in survival.

USZ Sicse Myers et al. N Engl J Med 2002;346:793-801 12
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Bestimmung des kardiovaskularen Risikos

Patients with CKD

CKD without diabetes or ASCVD ~ Maderate CKD (eGFR 30-44 mLimin/1.73 m?
and ACR <30 or
©GFR 45-59 mL/min/1.73 m* and High-risk Y
ACR30-300 or
©GFR 260 mU/min/1.73 m* and ACR >300)

Severe CKD (eGFR<30 mL/min/1.73 m* or Very NA
©GFR 30-44 mU/min/1.73 m? and ACR >30) hi isk
Familial Hypercholesterolemia

Associated with markedly elevated

IN/A
cholesterol levels

Patients with type 2 diabetes mellitus

Patients with type 1 DM above Patients with well controlled short-standing
40 years of age may also be classified DM (e.g- <10 years), no evidence of TOD LDL<2.6 mmol/L
according to these criteria and no additional ASCVD risk factors A -

Patients with DM without ASCVD and/or Residual 10-year CVD risk estimation after general
severe TOD, and ot fulflling the moderate i prevention goals (e.g. with the ADVANCE risk score or
rsk arterta U D12 roce), Consider lfetime CVD riskand beneft.~ LDL<1.8 mmol/L

estimation of risk factor treatment (e.g. DIAL model),

Patients with DM with established ASCVD
andlor severe TOD#-%%
+ 6GER <45 mLimin/173 i irrespective '
B Residual 10-year CVD risk estimation after general o
. :é?;:’;’;’:L T revention gods (eg. with the SMART rikscore o~ 00 70 Senkung und
N TAC R0 360 Very established CVD or with the ADVANCE riskscore or - LDL<1.4 mmol/L
J R [PRERIN ith the DIAL model). Consider lifetime CVD risk and

Pt DD e ) benefit estimation of risk factor treatment (e.g, DIAL
* Presence of microvascular disease )

in at least 3 different sites (e.g.
microabuminuria plus retinopathy
plus neuropathy)

Us Universitdts
Spital Zirrich
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Patienten mit bekannter atherosklerotischer kardiovaskularer
Erkrankung

Patients with established ASCYD

Documented ASCVD, clinical or
unequivecal on imaging Documented
dinical ASCVD includes previous
AMI, ACS, coronary revascularization
and other arterial revascularization
procedures, stroke and TIA, aortic

Residual CVD risk estimation after general prevention
goals (e.g. 10-year risk with the SMART risk score for

aneurysm and PAD. Unequivocally NA Very : : ) :
£ with EUROASPIRE risk score for patients with CHD). LDL<1.4 mmol/L
fjo‘c;nmmd ASGVB onmaghg A i Consider lifetime CVD risk and benefit estimation of
i) plape Snaney risk factor treatment (e.g. SMART-REACH model; or
anglograpry o cieoild itrsatnd DIAL model i diabetes)

or on CTA, It does NOT indude
some increase in continuous imaging
parameters such as intima-media
thickness of the carotid artery.

ESC 2021

@

Us Universitats
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patients with established CVD or 1- or 2-year risk 50% Senkung und
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ESC SCOREZ2 Risikorechner - fiir scheinbar gesunde Personen
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Bewertung Patientenausdruck

patisntenname.
5.9% (optional
Hohes Risko

USZ s

Smoking status Non-Smoking
Age 64 years
Systolic blood pressure 139 mmHg
Non-HDL cholesterol 3.2 mmol/l =

SCORE2: 6 %

10-year risk of fatal and non-fatal cardiovascular disease

Interpretation

Age 10-year risk of fatal and non-fatal cardiovascular disease
<50 years <2.5% 2.510<7.5% =7.5%
50- 69 years <5% 5t0<10% 210%

=70 years <7.5% 7.510<15% 215%

15

Behandlung nach kardiovaskuldarem Risiko bei scheinbar Gesunden

Abbildung 6: Flussdiagramm des kardiovaskuldren Risikos und der Behand-
lung von Risikofaktoren bei anscheinend gesunden Personen

USZ G
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Lebensstil: Bewegungs-Empfehlungen fir gesunde Personen

Us Universitdts
Spital Ziirich

Empfehlungen

Allen gesunden Erwachsenen wird pro Woche
mindestens 150 Minuten moderaten Trainings oder
75 Minuten intensiven aeroben Trainings oder eine
gleichwertige Kombination davon empfohlen.

Fir einen zusdtzlichen Nutzen wird allen gesunden
Erwachsenen eine allmdhliche Erhéhung des aeroben
Trainings auf 300 Minuten pro Woche bei moderater
Intensitat oder auf 150 Minuten pro Woche bei
intensivem aerobem Training oder eine gleichwertige
Kombination empfohlen.

Eine regelmdBige Beurteilung und Beratung zur Férderung
der Einhaltung des Programms und ggf. zur Unterstltzung
einer Erhéhung des Trainingsvolumens wird empfohlen.

Es werden mehrere Trainingseinheiten Giber die Woche
verteilt, d.h. an 4-5 Tagen in der Woche und
vorzugsweise an jedem Tag der Woche, empfohlen.

Bei dlteren sturzgefdhrdeten Erwachsenen wird an min-

destens 2 Tagen pro Woche Krafttraining zur Verbesse-
rung des Gleichgewichts und der Koordination empfohlen.

2020 ESC Guidelines on sports cardiology and exercise in patients with cardiovascular disease.

Empf.- Evidenz-
grad grad

European Heart Journal, 42. DOI: 10.1093/eurheartj/ehaa605.

17
Lebensstil: Mediterrane Diat und Rauchstopp
.
Itis recommended to adopt a Mediterranean or
similar diet to lower risk of CVD. 404
Itis recommended to replace saturated with
unsaturated fats to lower the risk of
CyD 405408
It is recommended to reduce salt intake to lower Recommendafions Class® Level®
BP and risk of CVD.*"°
Itis recommended to choose a more plant- Al:rnokmg ‘_)f SR Sh:‘flh:!be st:ppt—:d, * o
based food pattern, rich in fibre, that includes tebaceo usfg'fﬁer“"g‘y Andiindependentyicaus
of ASCVD. ™"
whole grains, fruits, vegetables, pulses, and
nuts 11412 In smokers, offering follow-up support, nicotine
replacement therapy, varenicline, and bupropion

Itis recommended to restrict alcohol consump- . P i . B o =R lla
i ) 100 s per weak 415 individually or in combination should be
tion to a maximum of £ per wi consderad T
IS isnscammended to el preterably oty at Smoking cessation is recommended regardless -
least once a week and restrict (processed) faishtai okt d | o g
meat 106416 418 of weight gain, as weight gain ;)ES not lessen the 0

: ASCVD benefits of cessation.*” 2
It is recommended to restrict free sugar con-
sumption, in particular sugar-sweetened bever- =
ages, to a maximum of 10% of energy 5
. 419,420 b
intake. a

Universitats
Us Spital Ziirich
18
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10-Year Coronary Event Rates, According to Lifestyle and Genetic
Risk in Prospective Cohorts (NEJM, 2016)

» 55685 Teilnehmer (4 Studien)
» Genetic risk and lifestyle (no current smoking, no obesity, regular physical activity, healthy diet)

] ble life L] lifestyle W ble lifestyle
A Atherosclerosis Risk in Communities B Women’s Genome Health Study ‘C Malms Diet and Cancer Study
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» = Ein gesunder Lebensstil halbiert das Risiko fiir das erste kardiovaskulédre Ereignis unabhéangig
vom genetischen Risiko

Us Universitdts
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Khera AV et al. N Engl J Med 2016;375:2349-2358.

19
Effekte von Bewegung auf die kardiovaskularen Risikofaktoren
und Arteriosklerose
santi-glycemic therapy
*physical exercise
«smoking secession l
*physical exercise , *physical exercise
athero-
sclerosis.
= / *blood-pressure medication
it ‘ -d;:t pressure icatl
*physical exercise T *physical exercise
-statins
«diet
-physical exercise
Niederseer, D., Diem, G., Niebauer, J. (2017). Diabetes Mellitus Type 2 and Cardiovascular Disease. In:
Niebauer, J. (eds) Cardiac Rehabilitation Manual. Springer, Cham. https://doi.org/10.1007/978-3-319-
Universitéts 4773816 )
Us Spital Ziirich www.medpertise.de/arteriosklerose-atherosklerose/verlauf 20
The Pathology of Atherosclerosis: Plaque Development and Plaque Responses to Medical Treatment.
William Insull, The American Journal of Medicine (2009) 122, S3-S14
20
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Statine

European Sociely hups//doi orgi10:1093/eurheartj/ehab 532
of Cardiology

N
@ ESC European Heart Journal (2022) 43, 249-250 v

Braunwald’s Corner

How to live to 100 before developing clinical
coronary artery disease: a suggestion

Eugene Braunwald © 12

T Study Group, Division of Cardiovascuar Medicine. Brigham and Women's Hospital, Halle Building for Transformative Medicine. Suite 7022, 60 Fenwood Road, Boston, MA
02115, USA: and "Department of Medicne, Harvard Medical Schoal, Bozton, MA, USA

Despite extensive basic and clinical research, arteriosclerotic cardiovascular disease (ASCVD) remains the
most frequent cause of death worldwide. There is general agreement that low-density lipoprotein cholesterol
(LDL-C) is the most important risk factor for atherosclerosis and plays a causal role in the development of
ASCVD. Despite the widespread availability of effective, safe cholesterol-lowering drugs, levels of circulating
LDL-C still exceed optimum levels in a majority of the population.

US :;:::Ir:szl:::: Verfasser | Dokumenten-Name | 00.00.2019
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Solide genetische und pharmakologische Daten fiir einen linearen
Kausalzusammenhang zwischen LDL-C und Risiko fiir koronare Herzkrankheit
80%_ m Mendelsche Randomisierungsstudien
" Mittlere Nachbeobachtungsdauer: 52 Jahre (N = 194'427) o LORE
2 M Prospektive Kohortenstudien
fc: Mittlere Nachbeobachtungsdauer: 12 Jahre (N = 403'501)
% 70% m Randomisierte kontrollierte Studien
% " Mittlere Nachbeobachtungsdauer: 5 Jahre (N = 196'552) P—
9 L
©
s
E 60%_|
5 Lot ors
s 50%_| el
z .
< e exec ot
el
3 0%_| e
5 ot ors
=
2] 9,
& 30%_]
] 20%_|
c
<
10%_| .
O+ T T T T T T T T T 1
0,0 0.2 04 06 08 1,0 12 1.4 1.6 18 2,0
Umfang der Exposition gegentiber niedrigerem LDL-C (mmol/L)
Universitats
US Spital Ziirich
Ference BA, Ginsberg HN, Graham |, et al. Eur Heart J 2017;38:2459-72.
22
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Daten aus der ELIPS-Studie: Eine prospektive, multizentrische
Kohorten-Beobachtungsstudie aufeinanderfolgender Patienten
mit ACS (akutem koronarem Syndrom) mit dem Ziel der
Beurteilung von Betreuungsqualitdt und Adharenz beziiglich der
empfohlenen vorbeugenden Behandlungen in vier akademischen
Zentren (n = 2521)

100 5 Beobachtete Werte

B 5iatin-Intensivierungseffekt
B Effekt von Statin-
Intensivierung und Ezetimib

(%)

Anteil Patienten

LDL-C <1,8 mmol/L

LDL-C <1,4 mmol/L

Plasma-LDL-C nach 1 Jahr

Anteil Patienten mit LDL-Cholesterinim Plasma unter
1,8 mmol/L (<70 mg/dL) und unter 1,4 mmol/L (<55
mg/dL) 1 Jahr nach einem ACS-Indexereignis

Koskinas et al. European J Preventive Cardiology 2020;

US Universitéts
Spital Ziirich

Erreichen des Ziels (%)

Erreichen des LDL-C-Ziels in der Schweiz
<20% fiir Patienten mit sehr hohem Risiko

Daten aus der internationalen Klassifikation der
hausarztlichen Versorgung (ICPC) unter Verwendung
elektronischer Patientenakten (FIRE): Eine retrospektive
Querschnittsanalyse (n = 24'356)

50 5 ESC-Richtlinien:
2016
2019
40
304
204
10 4
0
geringes Risko ~ massiges Risiko hohes Risiko sehr hohes Risiko

Anteil Patienten mit LDL-Cholesterin im Plasma gemass ESC-
Richtlinien von 2016 (unter 1,8 mmol/L [<70 mg/dL]) und 2019
(unter 1,4 mmol/L [<55 mg/dL]), stratifiziert nach Risikokategorie?

Meier et al. 2020 Journal of Clinical Medicine 2020

23

Hohes Risiko

Hochwirksames Statin®

LDL-C <1.8 mmol/l und Senkung um 5077

‘—lhi'\

Hetorozygote FH?

r

Ja

r

Jo

2usatzliche Risikofaktoron'?
— - S
LDL-C LoL-C
<5.0 mmolA? <45 mmel/1?
r da —>— Nein T r Nein — F)~ Ja 1

Ezetimibe PCSKS-Inhibitor™ Ezetimibe Ezetimibe

2

LDL-C <26 mmol/I? LDL-C <26 mmolA?

m{}u&.w &{>M1

Bempedoinsiure Bempedoinsaure
L Y
Therapie kontrolliert fortsetzen
LOL-C Kontrofle: 1x/Jah;
Haufiges bei entsgrechender Minischer Situstion
Die hier {0 PCSKS-Hermmer und Bem-

padoinsaure. Sie weichen dashalb von der PLSKS-Indikaticn in dan ESC/EAS Guidalines ab, Sisha BAG-Limitatio
i di lisiran i

nichtksssenzuldssig (Augst 2022), -

USZ 3wt

Sehr hohes Risiko

Hochwirksames Statin®

LDL-C <14 mmol/l und Senkung um 50%?

Nein Ja
Manifeste ASCVD?
. B 47 Nein ———
LoL-¢
2Emmol?
(h% | —I
PCSKI-Inhibitor"* Ezotimibe
v
LOL-C <18 mmoli?
a5 e 5
Bempedoinsaure
v ’

Therapie kontrolliert fortsetzen
LDL-C Kentiofle: Ta/Johe;
Heufiges bes ectaprechender Hinicher Situation

*Rosuvastatin, Pitavastatin, Atorvastatin
“*Evolocumab, Alirocumab, Inclisiran

#Als Risikofoktoren gehen;: Disbetes mellitus, Lpfs)
>50ma/d| (>120 nmol/1), BD =180/110 mmHg

AGLA Pravention der Atherosklerose 2022

24
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Prevention goals for all

10-year CVD risk

Patients with established

Residual CVD risk

Diabetes mellitus, CKD, Familial

Hypercholesterolaemia

Risk modifiers
.l, « Psychosocial stress
« Ethnicity
D risk estimation » Imaging (e.g. coronary calcium scoring)
Comorbidity
l « e.g.cancer, COPD, inflammatory discase,

mental disorders, sex-specific conditions

About CVD (lifetime) risk and

treatment benefits tailored to individual 1
needs and preferences considering C“ﬂm
age, comerbidities, frailty, polypharmacy ‘ considerations

l Individual-level

5 interventions and
Personalized treatment treatment goals
decisions
‘weight, nutrition)

Population-level
interventions

[ 4
Reduction of CVD burden

USZ o

ESC Guideli for cardio lar prevention Eur. Heart J 2021

25

Ca. 20%-ige Risiko-Reduktion /1 mmol/l LDL-
Senkung

Events (% p.a.) Adjusted
RR (Cl) per 1immoliL heterogeneity
Statin/more. - Controlfless reduction in LDL cholesterol  test"
Statin vs. Control (22 trials)
Men 5803 (3.1) 7357 (4.1) . 078(075-0.82)  ;i=379
Women 1644 (2.2) 1900 (2.5) -— 085(078-092)  (P=005)
Subtotal 7447 (2.9) 9257 (1.6) [} 0.80(0.78 - 0.82)
More vs. Less (5 trials) ,
Men 3140 (4.6) 3622 (5.4) . 0.71(0.63-0.80)  ;7=032
Women 697 (4.4) 794 (5.1) _— 075(058-097)  (P=05T)
Subtotal 3837 (4.5) 4416 (5.3) <> 0.72(0.66 - 0.78)
Al 27 trials
Men 8943(35) 10979 (4.4) - 078(0.75-081)  4=095
Women 2341(26) 2694 (30) -— 084(078-091)  (pP=033)
Total 11284 (3.3) 3673 (4.0) ¢ 0.79 (0.77 - 0.81)
W-swnar <> eswal [
05 0.75 1 125
Statinimore Controlless.
better befter

USZ G

Cholesterol Treatment Trialists' (CTT) Collaboration. Lancet 2015
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Benefits

Risk of stroke ]

Statine — Nutzen / Risiko

Adverse effects

= L 16% for total stroke

1 21% for ischaemic stroke J

Risk of major coronary events |
= 1 27% for nonfatal MI |
= 20% for CHD death

Risk of revascularization
procedures

«125%

Us Universitdts
Spital Ziirich

« No evidence

Risk of haemorrhagic stroke

= Small increase in individuals
with prior stroke

Liver symptoms/diseases

* Clinically insignificant liver
enzyme elevations

* Incidence of liver failure:
1/100,000

Highly favourable Benefit / Risk Ratio for statin therapy

POTENTIAL RISKS BENEFITS

' Modest risk of new-cnset diabotes. (~0.1% annualy), ® Reduction in LDLC levels

. higher - ® Regression of coronary atheroma
B vty cicaiy ikl ® Reduction in ASCVD events

g wm‘mmm No evidence to support ndverse efiects

of statins on cognitive functon, clincally
significant renal delerioration, or risk for

Incidence of new-onset

diabetes mellitus

© Moderate-intensity statin
therapy: 0.1% per year

* High-intensity statin therapy:
0.2% per year

Incidence of muscle

symptoms/diseases

= SAMS: 10-29% in observational
studies and 1-2% in RCTs

* Myopathy: 1/1,000

* Rhabdomyolysis: 1/10,000

cataract, or haemarrhagic stroke in
pationts without prioe strokn

Take home figure The cardiovascular benefit of long-term statin therapy far outweighs ASCVD,
disease; LDL-C. ty lipoprotein
Cholesterol Leves.

Nat Rev Cardiol. 2018 Dec;15(12):757-769

controlled triak SPARCL. Streke Prevention by Aggressive Reduction

27

1%

Statin-assoziierte Muskelschmerzen in randomisiert-kontrollierten Studien um

Us Universitats
Spital Ziirich

Events (%) 0-E Var(0-E) Rate ratio (95% Clor 99% Cl)

Statin or more Placebo or less

intensive statin intensive statin

group group
(A) Statin vs placebo (n=62028) (n=61912)
Myalgia 7446 (12-0%) 7269 (117%) 1201 36574 103 (0-99-1.08)
Limb pain 1850 (3-0%) 1836 (3-0%) 36 9213 1.00(0-92-1-09)
Other musculoskeletal pain §245(13-3%) 8037 (13-0%) 1313 40661 1.03 (0-99-1-08)
Muscle cramp or spasm 1697 (27%) 1553 (2:5%) 712 8124 - 109 (1-00-1-19)
Any muscle pain 16656 (26.9%)  16281(26:3%) 2748 8206.8 & 1.03 (1.01-1.06)
Muscle fatigue or weakness 445 (0-7%) 406 (07%) 194 2127 —T— 110 (0-92-131)
Any muscle pain orweakness 16835 (27-1%) 16446 (26-6%) 2831 82927 3 1-03 (1-01-1-06)
(B) More vs less intensive statin  (n=15390) {n=15334)
Myalgia 3485 (22-6%) 3380(22:0%) 702 7127 E 1.04(0-98-1-11)
Limb pain 619 (4-0%) 603 (3-9%) 73 3055 — 1.02 (0-88-1-19)
Other musculoskeletal pain 1721 (11-2%) 1628 (10-6%) 478 8369 4. 1.06 (0-97-116)
Muscle cramp or spasm 515 (33%) 485 (32%) 103 2525 - 1.04 (0-89-1.22)
Any muscle pain 5490 (35-7%) 5274 (34-4%) 1320 2686.6 <> 1.05 (1-01-1.09)
Muscle fatigue or weakness 158 (1-0%) 148 (1-0%) 49 765 - 107 (079-1-43)
Any muscle pain or weakness 5558 (36-1%) 5342 (34-8%) 1328 7205 =3 1.05 (1.01-1.09)
- 99% 0 <> 95% 0

A T T 1
o8 10 12 14 16
4“— —»

Favours statin or more intense statin  Favours placebo or less intense statin

The Lancet, published Online August 29, 2022
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Ezetimib Wirkmechanismus

Ezetimibe J NPcat

Hepatocyte
Dietary lipid: = e
ietary lipids ¢ = - -— \
Enterocyte P;-— = | " — :
ki v
\ Ble ¢ w5 Q
\x Apos  mTe .a»anculu [R— l Biliary
w1 P2 \ \ cholesterol
T | .
e reabsorption|
FC >CE S
== ¥
_________ e D)
| pietary 1 . 1 o | R
cholesterol and FFA activation excretion
absorption delivery to liver ¢ R
Joe 22

USZ ie

Simon TG, Dig

and Sci
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IMPROVE-IT 2015
Ezetimib+Simvastatin vs Simvastatin

18.144 Patienten
doppelt blind randomisiert 10 Tage nach ACS

LDL-C-Baseline zw. 50 und 100 mg/d|
100

90

80

70
[ -22,7%

3.7 mg/dl

60

Mean LDL-C (mg/dL)

50
Simva
40 o

W Eze+Simva

QE R 1 4 8 12 16 24 36 48 60 72 84 96
Time since randomization (months)

modifiziert nach Cannon CP, NEJM 2015;372:2387-97 and supplementary appendix

USZ 3wt
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Primarer Endpunkt der IMPROVE-IT-Studie 2015
niedriges LDL-C = weniger CV-Ereignisse

Priméarer Endpunkt: kardiovaskularer Tod, nicht-fataler Myokardinfarkt, unstabile Angina pectoris mit
Rehospitalisierung, koronare Revaskularisierung (= 30d nach Randomisierung), oder nicht-fataler

Schlaganfall 40
HR 0.936 Cl (0.887, 0.988)
p=0.016
o 32.7%
g
2
I
€ 20
g
I 6.4% Relative Risikoreduktion
10 2.0% Absolute Risikoreduktion [l Eze+Simva
NNT =50
7-year event rates
0
0 1 2 3 4 5 6 7

Zeit nach Randomisierung (Jahre)

modifiziert nach Cannon CP, NEJM 2015;372:2387-97 and supplementary appendix
NNT = number needed to treat

Us Universitdts
Spital Zirrich
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Hohes Risiko

Hochwirksames Statin®

Sehr hohes Risiko

Hochwirksames Statin®

LDL-C <1.8 mmol/l und Senkung um 5077 LDL-C <14 mmolAl und Senkung um 50%?

PN S — -3

Us Universitats
Spital Ziirich

Ja
Heterozygote FH? Manifeste ASCVD?
]7 o —— N ——— ﬁ Ja 4(‘!7 Nein ——
Zusitzliche Risikotaktoron'? LOL-C
<26mmolA?
Nein —(‘&— %
; l M—&— a
LDL-C LoL-C
<5.0 mmolA? <45 mmol/1?
r da > Nein T r Hein % Jo 1
Ezetimibe PCSKS-Inhibitor Ellh‘mlhl Ezetimibe PCSKS-Inhibitor™ Ezotimibe
LDL-C <26 mmol/I? LDL-C <26 mmol? W
{} LDL-C <1.8 mmol/1?
Ja > Nein - he
B ¥ S en
Bempedoinsiure Bempedoinsaure
Bempedoinsiiure
' v ’
Therapie kontrolliert fortsetzen . " 4
LOL-C Kontrolle: 1x/Jahs: Therapie kontrolliert fortsetzen
Hauiges b entsprechendr Minischer Situation LDL-C Kontiofe; 1x/Jah;
Heufiges bes ectaprechender Hinicher Situation
Tie fier i1 PCSKS-Hemmer und Bem-
padoinsdure. Sie weichen dezhalb von der PCSKS-Indikation in den ESC/EAS Guidalines ab, Sisha BAG-Limitatio *Rosuvastatin. Pitavastatin, Atorvastatin #Als Risikofoktoren gelten: Diabetes mellitus, Lpfa)
e di Hem S, 47 Inclisitan g “*Evolocumab, Alirocumab, Inclisiran >50ma/dl (120 nmol/1), BD =180/110 mmHg
nichtksssenzuldssig (Augst 2022),

AGLA Pravention der Atherosklerose 2022

32
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Subtilisin Kexin Typ 9

3 Komplex aus {F
3 DL LDL und V _ Komplex aus LDL,

DR __ LDLR und PCSKS
@ ‘ g ’

Rickgewinnung

wird inter- w &n
nalisiert, aber \J
nur der LDLTeil LDI-R

Internalisierung
und Abbau

abgebaut )

3

Endoplasmatisches Retikulum

PCSK9 & ——= LDLRT —= Serum LDL4

USZ ie

Regulation des LDL-Rezeptors — ProproteinConvertase

Sy

zirkulierendes

LDL-Rezeptor LDL-Partikel
. &

‘79

h Endozytose
Recycling

Synthese/
Transport

endoplasmatisches

ES b
Retikulum >
-\ Synthese/
Export
Hepat
o m\

+ LDL-Rezeptor persistiert
auf Leberzelloberflache

+ Antikorper:
Evolocumab (Repatha)
Alirocumab (Praluent)

+ siRNA:

.. . Lambert G. et al. J. Lipid Res. 2012 53, 2515.
Inclisiran (Leqvio)

33

Effect on LDL-

C

USZ 3wt

el
fourier - OLE,
e e v
Placebo Circulation 2022
transition to
Parent FOURIER evolocumab FOURIER-OLE

-3 2.5 -_Evolocumab vs placebo i Open-label Evolocumab
=
©
£
€
O 20 — Randomized to placebo
ﬁ\‘: —— Randomized to evolocumab
o
[
(9} 4
% 15
<
<]
<
(3]
a
8 101
c
8
5 Ve s 3 s+
o)
=

0.5 §

T T T T T T T T
012 48 144 12 96 144 192 240 \yeeks
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uUs

e

fourier

A Primary Efficacy End Point

1004

Hazard ratio, 0.85 (95% CI, 0.79-0.92)
P<0.001

Placebo

3
g I b
£ o 8 91 Evolocumal
5
£ so &
g 4
£ 40
E ow :
o 01 T T T T T 1
204 0 6 12 18 24 0 36
104
T T T T T
0 6 12 18 2 0 36
Months
No. at Risk
Placebo 13,780 13,278 12,825 11871 7610 3690 636
Evolocumab 13,784 13351 12939 12070 7771 3746 639

- primary efficacy end point was the
composite of cardiovascular death,
myocardial infarction, stroke,
hospitalization for unstable angina, or
coronary revascularization

- There was no significant difference
between the study groups with
regard to adverse events (including
new-onset diabetes and
neurocognitive events), with the
exception of injection-site reactions

Sabatine MS et al, NEJM 2017
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1

Cumulative incidence (%)

Primary Endpoint

@ODYSSEY
OUTCOMES
= Alirocumab = Placebo
00—
90
80—
70
60 — HR 0.85
(95% Cl, 0.78-0.93)
50 P<0.001
40
30 - T T T 1
1 2 3 4
20+
10
0 T T T T
0 1 2 3 4

Schwartz GG et al. N Engl J Med 2018

35
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Anhaltende LDL-Senkung uber mind. 5 Jahre

Universitats
Spital Ziirich

Parent FOURIER

Placebo
transition to
ev.olocumab

FOURIER-OLE

2.5 -| Evolocumab vs placebo 1

Open-label Evolocumab

2.0 4

Median LDL cholesterol (95% Cl, mmol/L)
P

—— Randomized to placebo

—— Randomized to evolocumab

fourier - OLE,

Wl w e

29 mg/dl (IQR 17-50)

Median LDL-C at Week 260:
0.75 mmol/L (IQR 0.44-1.29)

0 12 48 144

T T
96 144 192

T
240 weeks

36
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Efficacy during FOURIER-OLE -

fourier - OLE,

Wl ' e L

% = - -
0% Primary Endpoint: CV death, MI, stroke,
unstable angina or coronary revascularization 17.5% 15%
0
reduction
HR 0.85 15.4%
(95% Cl1 0.75-0.96)
P=0.008
10%
Placebo > Evolocumab
Evolocumab — Evolocumab
0% - L] L] L] L] L] L]
1 2 3 4 5 Years in OLE
Number at risk:
Placebo-Evolocumab 3280 3055 2876 2716 2573 1706
Evolocumab-Evolocumab 3355 3186 3033 2890 2716 1754

Usz Universitdts
Spital Zirrich

37
Efficacy during FOURIER-OLE LN
fourier - OLE,
R v v ww R
15% Key Secondary Endpoint:
CV death, Ml or stroke
11.9%
20%
HR 0.80 l .
10%4  (95% C10.68-0.93) 9.7% reduction
P=0.003
5%
Placebo— Evolocumab
Evolocumab—* Evolocumab
0% B T T T T T T
Number at risk: 0 1 2 3 4 5  Yearsin OLE
Placebo-Evolocumab 3280 3128 2987 2857 2729 1809
Evolocumab-Evolocumab 3355 3247 3123 3012 2870 1862
USZ sicina
38
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Long-Term Safety

Conclusions: Long-term LDL-C lowering with evolocumab was associated with persistently e B

low rates of adverse events for =8 years that did not exceed those observed in the original fourler - OLI;]m
placebo arm during the parent study and led to further reductions in cardiovascular events Tl
compared with delayed treatment initiation.

25% 1 SERIOUS ADVERSE 2.0% INJECTION SITE 2.5% DRUG-RELATED
@ 20% - EVENTS % 15% REACTIONS @ 2.0% ALLERGIC RXN
- o, 51 B o
819% 1% 0y, T 1.0% ., 0.8% 5% 11% 11%
S 10% 1 2 0.7% S 1.0%
g s £ 05% £ osu
0% A 0.0% 0.0%
4% 7MUSCLE-RELATED EVENT 4% NEW ONSET DIABETES 1.00% HEMORRHAGIC
© v « STROKE
£ 39 T 39 . L 075%
< 219 5 2.3% =
N 1.9% ='” 8 g
L 2% | S oy = 0.50%
El 1.2% ] 2
£ 1% g 1% £ 025%
0.05% g oo, 0.04%
0% 4 0%

0.00%

M Placebo Phase FOURIER
B Evolocumab Phase FOURIER
B Evolocumab Phase FOURIER & OLE

Us Universitdts
Spital Ziirich
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Bempedoinsaure- einzigartiger Wirkmechanismus —
ACL-Inhibition
Li Skeletal
fver muscle
Activated primarily in the liver, ETC-1002 \\
bempedoic acid inhibits the nactive) [ '
ATP-Citrate-Lyase in the well- W
known cholesterol synthesis o i
pathway, upstream of the m ACL
statin target ‘
Upregulation of the LDL EMo-Gon
receptor results in an o |
increased uptake and removal
of LDL particles by the liver
Due to its novel mechanism of
action, bempedoic acid is not
activated in skeletal muscle
o Pinkosky S et al. Nat Commun. 2016;7:13457.
USZ sicina
40
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Efficacy of Bempedoic Acid on LDL and hsCRP

®
e

to week 12

LDL-C percent change from baseline
hewbhsd

Universitdts
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BA + EZE

(n=41)

(n=86)

acid (n=88) FDC (n=86)

—38.0 (-46.5,-29.6)
P<0.001

134
(-18.7.-6.5)
P<0.001

=

hsCRP percent change from baseline
to week 12
=

Placebo Ezetimibe  Bempedoic ~ BA + EZE
(n=39) (n=79) acid (n=81) FDC (n=80)
T
—46.1 (-78.8, -15.8)
b P<0.001
-82

Ballantyne CM et al, EJCP 2019
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Safety of Bempedoic Acid
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‘Table 2. Adverse Events and Key Safety Laboratory Findings.

Bempedoic Acid  Placebo
Variable (N=1487) (N=742) P Valuej
Adverse events
Any adverse event — no. (%) 1167 (78.5) 584 (78.7) 091
Serious adverse event — no. (%) 216 (14.5) 104 (14.0) 0.80
Leading to discontinuation of rial agent — no. (%) 162 (10.9) 53 (7.1) 0.005
Death— no. (%) 13 (09 2(03) 017
Adjudicated major adverse cardiac event — no. (%) 68 (4.6) 42(57) 0.30
Death from cardiovascular causes 6(0.4) 1(0) 0.44
Nonfatal myocardial infarction 19(13) 13 (18 0.45
Nonfatal stroke 5(03) 2(03) 1.00
Coronary revascularization 38 (2.6) 24(3.2) 0.41
Hospitalization for unstable angina 14 (0.9) 11(1.5) 029
Other major adverse cardiac event-related event — no. (%)
Death frem noncardiovascular causes 200 1(03) 100
Noncoronary arterial revascularization 4(03) £(08) 0.09
Hospitalization for heart failure 9(06) 10 018
Event of special interest— no. (%)
Muscular disorder 195 (13.1) 75 (10.1) 0.05
Muscular disorder leading to disc of trial agent ETREAD) 14(19)
Myalgia 29 (6.0) 45(6.1)
Muscle spasms 62 (4.2) 20(2.7)
Pain in extremity 50 (3.4) 16(2.2)
206) 4005)
I New-onset or worsening diabetec 490.3) 20054
IG;m 18 (1.2) 2 (0.3)
Increase in blood creatinine level 12 (0.8) 3 (0.4)
Decrease in glomerular filtration rate 2(05) 0
Neurocognitive disorder 11(07) 7(09)

Ray K et al, NEJM 2019
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64 jahriger Hobbysportler - Selbstzuweisung zur
kardiologischen Standortbestimmung vor Skimarathon

Anamnese: EEE : e = ‘ e

Status:

Beschwerdefrei, regelmassig sportlich aktiv i ”“‘L“‘“‘MM” EhoE
Blutdruck in Selbstmessungen um 120/80 mmHg N | | |
Nichtraucher

Blande Familienanamnese

Blutdruck: 139/93 und 145/92 mmHg, Puls: 61 bpm
173 cm, 84 kg, BMI 28.1 kg/m2

Reine, rhythmische Herztone, keine Stauungszeichen, vesikulares Atemgerausch uber allen Lungenfeldern

Usz Universitdts
Spital Ziirich

. " " .
Brauchen wir weitere Diagnostik?
( CVD risk )
T T
Low CVD risk (SCORE <5%) High or very high CVD risk (SCORE 25%)
No cardiovascular risk factors and physically active or other additional risk factors* or sedentary
v
‘ No further investigations l
[ Intensity of Physical Activity ]
T T T T
Low Intermediate High Very High
v v
[ No further investigations ‘
‘ Maximal Exercise Test*, functional imaging® test or CTCA
T
Normal
‘ High risk? features J <
i No further investigations §
Invasive coronary angiography J No restrictions 4
é
Usz Universitats
Spital Zirich
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oo -
o &
o =)
100119 l
iy
Labor e |}
s <
s i coa e -
e
e = 3 ewortenimporeren | [
:K:: | | cardiovascular disease. The other risk tables can be found in the respective
Lipidstoffwechsel und Arter... s o publications: SCORE2 (https://doi.org/10.1093/eurheartj/ehab309), SCORE2-OP
Chalesterin. total <508 mmoll 48 fread ) B (https://doi.org/10.1093/eurheartj/ehab312).
1 - : SCORE2 |
HDL-Cholesterin =105  mmoll 164 e s [ v Female
non-HDL-Cholesterin <395  mmoll 32(3) 2 = Smoking status [ orsrore I
LDL-Cholesterin Sampsan =30%  mmoll 249 ool o
g = 120,39 as Age 64 years.
Triglyceride =20% mmolil 0.71 oot | qs:'
Elektrolyt. und Wasserhaus. + i T iy ) ‘ Systolic blood pressure 139 mmHg
- s ="
. e
Natrium 136-145  mmoll 138 e Non-HDL cholesterol 33 mmol/l =
Kalium 34-45 mmoli 42 1=l =
RRELE = sconez 6%
P
Harnstoff 286-821 mmoall 6.4 oy / 10-ear isk of fatal and non-fatal cardiovascular disease
Kreatinin 62-106  pmold 78 = =
eGFR(Krea) CKD-EPI 2009 mi/min 91(1) o 1 860
Enzyme Table5 C save risk Catiigorias based o
ALT(GPT)Alanin-Aminotransf. =50 un 32 SCORE2 and SCOREZ-OF in apparently healthy people
T according to age
CRP (CreaktProt) <5 mall 23 Siimars 50260, | I0VARC
Herz und Muskel <25% <5% <75%
MT-proBNP (Roche) =210 ng/l 8
R e e e 2510<7.5% Sta<10% 7.5t0 <15%
HbA1c n.NGSP 44-56 % 6.6*(2)
HbAlc nach IFCC 25-38 mmolimol 49=
Very high CVD risk: riskfac- ~ >7.5% >10% 215% 5
tor treatment generally i
Us Universi et ]
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Ergometrie

Zetn Last8:11 HF 171/min BD264/113mmHg  Worst Case

Typ: Fanrrad
Protokoll: RAMPE_20 25
Belastungszeit: 918
Erholungszeit: 6:03
Abbruchgrund: Aligemeine Erschapfung
Max. Last: 251W /11,4 METs =>160% von 15TW
(Zellastberechnung nach Standard)
' Ergometrie
[ é R}
3 S 3
i.s 0 - 1
*
™ P
"
2 ~
" -
I
e S S 1 z "
Last

RAMPE_20 25 Last1 248W(58/min) Zed in Stufe.
T
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CCT: Leichte, nicht-stenosierende Koronarsklerose

RIVA: Kalzifizierte Plaque mit <20% Lumeneinengung proximal.

Kalzium-Score (0.57mSv): LMA: 0, RIVA: 19, RCX: 0, RCA: 0, insgesamt: 19 (25. bis
50. Perzentile).

Usz Universitdts
Spital Zirrich
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Take home messages

+ Kardiovaskuldre Erkrankungen — weltweit fuhrende
Todesursache

» Risikofaktoren erkennen und behandeln: Genetisches Risiko —
Lebensstil — Risikofaktoren

+ Korperliche Inaktivitat als globales Problem
* Mangelnde Fitness ist der beste Pradiktor fur Mortalitat

* LDL-Senkung: the lower and earlier the better (= py bei
Zigaretten)

» Statine, Ezetimib, Bempedoinsaure und PCSK9-Hemmer

* Mechanismus der LDL-Senkung von untergeordneter
Bedeutung

USZ oz
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Usz Universitdts
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Herzlichen Dank fur lhre
Aufmerksamkeit.

michael.stiefel@usz.ch
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